INTRODUCTION
Violence, injury, and disaster are common events in the general population and are often traumatic. A majority of adults report experiencing at least one of these event experiences in their lifetime. [1] [2] [3] The impact of such events on short-and long-term mental health has been well documented. [1] [2] [3] [4] [5] [6] [7] [8] Further, there is now robust evidence that individuals with posttraumatic stress disorder (PTSD) are at higher risk for adverse health outcomes, with substantial evidence for a link between PTSD and cardiovascular disease. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Prevention and treatment of PTSD and related sequelae are thus important public health goals.
Of growing interest, however, is whether exposure to stressful or potentially traumatic events (PTEs) can influence health in the absence of PTSD. There is evidence from both animal and human studies that the experience of stress and trauma, especially when chronic, can activate dysregulation in a number of systems including neuroendocrine, [19, 20] immune, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] metabolic, [31, 32] and cardiovascular [14, 16, [33] [34] [35] even in the absence of observable psychological consequences. Although these associations are mediated, in part, by health behaviors, such as smoking, alcohol use, and physical inactivity, [36] [37] [38] and by subsequent psychopathology, such as depression and generalized anxiety disorder (GAD), [39, 40] it has been suggested that exposure to traumatic events also induces changes in a number of physiological regulatory systems that may directly contribute to elevated risk of adverse physical health [41] [42] [43] . For example, dysregulation in the hypothalamic-pituitary-adrenal (HPA) axis and autonomic nervous system have been reported consistently among persons exposed to traumatic events. [44] [45] [46] [47] [48] [49] [50] Yet, population-based examinations of cumulative potentially traumatic stressors on physical health outcomes remain understudied.
Further, previous research has not systematically examined the potential differential effects of various types of traumatic experiences on disease outcomes across a comprehensive range of traumatic events in a population representative sample. Different types of traumatic events are likely to have different consequences for health. For example, the conditional risk of PTSD varies widely across traumatic event types, such that events involving interpersonal or assaultive violence are the most likely to lead to PTSD. [1, 2] Whether the conditional risk of physical health problems differs by trauma type has not been examined. Delineating the degree to which these various types of traumatic events are associated with adverse physical health may shed light on the pathways through which the social environment influences health and provide important information for targeting treatment and prevention efforts.
In summary, exposure to stressful and potentially traumatic experiences, especially repeated exposures, may serve as a catalyst to dysregulation of physiological processes that accelerate the onset of chronic health problems. Whether these changes could possibly occur in the absence of PTSD is underinvestigated, but an important empirical question for prevention science.
The present study examined the association between exposure to PTEs, PTSD, and adverse physical health within a population-based community sample in Detroit, Michigan. Pervasive exposure to traumatic events has been previously documented in this sample, with 87.2% of respondents reporting at least one negative life event that is potentially traumatic (heretofore referred to as PTEs) event and 51.0% reporting exposure to violent assault such as being shot, stabbed, or raped.
[51] First, we examine whether lifetime experience of PTSD is associated with adverse health conditions, including cardiovascular disease, arthritis, diabetes, atrial fibrillation, and respiratory disease. Second, controlling for lifetime experience of PTSD, we examine whether the amount of PTEs experienced predicts these adverse health conditions. Finally, again controlling for lifetime experiences of PTSD, we consider whether specific types of events differentially predict health outcomes.
METHODS

SAMPLE
Data were drawn from the Detroit Neighborhood Health Study (DNHS), a longitudinal cohort of predominately African-American adults (18+) living in Detroit, Michigan. Wave 1 was conducted between 2008 and 2009. Participants were selected using a dualframe probability design, using telephone numbers obtained from the U.S. Postal Service Delivery Sequence Files as well as a list-assisted random-digit-dial frame. A total of 1,547 individuals participated in Wave 1, with an overall participation rate among eligible persons of 53%. Further information regarding baseline sampling can be found elsewhere. [28, 51, 52] Wave 2 was conducted 1 year following Wave 1; a total of 1,054 individuals were reinterviewed (68% of the baseline sample). Those who did not respond were younger (χ 2 = 8.8, P < .01), less educated (χ 2 = 19.0, P < .01), more likely to be unemployed (χ 2 = 9.3, P = .01), and single (χ 2 = 31.6, P < .01); sample weights were incorporated to account for attrition between Waves 1 and 2.
MEASURES
Potentially Traumatic Events. At Wave 1, respondents reported whether they had ever experienced any of 19 separate events that are potentially traumatic (see Goldmann et al., 2011 , for more detail). Events that occurred between Waves 1 and 2 were not considered, as few of these events occurred prior to the onset of the physical health diagnosis. Five groupings were chosen a priori based on methods previously used in population-based samples [53] as follows: (1) assaultive violence included rape, other sexual assault, being shot or stabbed, held captive, tortured, kidnapped, mugged, held up, threatened with a weapon, or badly beaten up (52% experienced at least one of these, ranging from 5.2% for held captive/tortured/kidnapped to 33.8% for mugged, held up, or threatened); (2) other threats to physical integrity included serious motor vehicle crash, any other kind of serious accident or injury, fire, flood, earthquake or other natural disaster (42.1% experienced at least one of these, ranging from 15.2% for "other" serious accident or injury to 26.1% for serious motor vehicle crash); (3) PTEs in the social network included learning of a PTE that occurred to a loved one (rape, sexual assault, physical assault, serious injury in a motor vehicle crash, and serious injury in another accident), child diagnosed with a life threatening illness, witnessed someone being killed or seriously injured, or unexpectedly discovering a dead body (62.6% experienced at least one of these, ranging from 13.7% unexpectedly discovering a dead body to 43.7% leaning that a loved one was injured in a motor vehicle crash); (4) sudden unexpected death of a close friend or relative (72%); and (5) other extraordinarily stressful event was assessed based on asking the respondent whether they were exposed to "any other extraordinarily stressful situation or event" (25%). These categories were not mutually exclusive and there was substantial overlap in experiences across categories. Age at which the event occurred was not assessed; lifetime experiences of events were analyzed as binary yes/no variables.
Posttraumatic Stress Disorder. PTSD diagnosis was assessed via telephone using a structured diagnostic interview following DSM-IV criteria. PTSD symptoms (DSM-IV criteria B, C, and D) were measured using the PCL-C [54] referencing two traumatic events (criterion A1): one that the participant regarded as the worst and one randomly selected event from the remaining PTEs a respondent may have experienced. DSM-IV PTSD diagnoses were made by additionally querying whether the event caused helplessness, fear, or horror
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(criterion A2), as well as the duration (criterion E) and functional significance (criterion F) of the symptoms.
Physical Health. Physical health indicators were retrospectively assessed at Wave 2 (2009 Wave 2 ( -2010 . Respondents were asked about 22 health conditions, beginning with the stem "Has a doctor ever told you that you have any of the following health problems?" Then a list of conditions and the year of diagnosis were self-reported. This approach is standard practice in large-scale surveys, and self-reported medical diagnoses have documented fair to good reliability [55] [56] [57] and adequate validity. [58] Health outcomes were grouped into six categories: (1) cardiovascular disease included high blood pressure or hypertension (38.2%), myocardial infarction or stroke (7.9%), chest pain (3.0%), and congestive heart failure (3.8%), mean years since diagnosis 7.5 (SE = 0.6); (2) arthritis (31.1%), mean years since diagnosis 9.4 (SE = 0.9); (3) diabetes (13.6%), mean years since diagnosis 10.6 (SE = 1.0); (4) atrial fibrillation (6.3%), mean years since diagnosis 9.7 (SE = 2.0); and (5) respiratory disease included chronic obstructive pulmonary disease (COPD, 3.1%) and emphysema (1.3%), mean years since diagnosis 6.7 (SE = 1.4); and (6) gastrointestinal health included liver disease (hepatitis or cirrhosis; 2.5%), ulcer (either stomach, duodenal, or peptic; 5.7%), and gallbladder problems (2.8%), mean years since diagnosis 15.5 (SE = 2.0). Several physical health conditions were also assessed but did not have sufficient power to be analyzed, including cancer, Parkinson's disease, Alzheimer's disease, and tuberculosis. Only disorders with reported adult onset were included presently.
Control Variables. Adjusted models controlled for demographic variables of sex, race/ethnicity, and Wave 1 age, education, employment, and marital status.
Traumatic personal experiences are associated with psychopathology, such as depression and GAD [39, 40] and these disorders are also associated with adverse health outcomes. [59] [60] [61] Therefore, we also controlled for depression and GAD in final models to determine whether there is an addition between traumatic personal experiences and health that is unrelated to additional psychopathology. Lifetime major depression was assessed with DSM-IV criteria using a modified version of the Patient Health Questionnaire (PHQ-9). [62] GAD was assessed with a modified version of the GAD 7-item scale (GAD-7). [63] Clinical reappraisal using clinician interviews in this sample found good concordance between the measures of PTSD and depression and psychiatric diagnoses in a clinical reappraisal sample using the Structured Clinical Interview for DSM-IV (SCID) and the Clinician-Administered PTSD Scale (CAPS). [64] Binge drinking was defined as five or more drinks on a single drinking occasion in the past month for men, four or more for women (lifetime binge drinking was not assessed). Smoking was defined as any current use of cigarettes, former use of cigarettes, or lifetime abstention.
STATISTICAL ANALYSIS
Kaplan-Meier analysis was used to examine the bivariate associations between lifetime traumatic event exposure at Wave 1 and age at diagnosis for each medical outcome that was reported in Wave 2.
Cox proportional hazards models were estimated. First, we estimate the association between lifetime experience of PTSD and onset of physical health outcomes. Second, we estimate associations between number and type of PTE and physical health outcome both unadjusted and adjusted for PTSD as well as age, gender, race, education, employment, lifetime history of major depression, and GAD, and past month binge drinking at baseline and current and former smoking.
To examine the effect of PTE exposure on number of physical health conditions, Poisson regression was used with the number of physical health conditions reported (0-20) as the outcome, and traumatic event categories as well as number of PTEs experienced as predictors. Table 1 provides the distributions of all relevant study variables in these data. Sudden unexpected death of a loved one was the most prevalent PTE, with 69.7% of the sample reporting exposure at some point in the life course. Approximately 15% of the sample reported no PTEs, and 20.2% of respondents reported eight or more PTEs in their lifetime. Common physical health conditions in the sample included cardiovascular disease (44.5%) and arthritis (31.1%). Respiratory conditions were the least common physical health condition included in analysis (3.9%). The average age of the sample was 44.3 (SE = 1.0).
RESULTS
Respondents who experienced a PTE were at significantly increased risk for an earlier diagnosis of a physical health condition as shown in Fig. 1 (Log-rank test Pvalue = .003). For example, the median age of onset of a physical health condition was 55 for respondents with no PTE exposure and 50 for respondents who experienced a PTE. Risk associated with any physical health condition by the number of events was also examined (Fig. 2) . Respondents with the highest levels of PTE (8+ events) had an average age of physical condition onset that was 15 years earlier than respondents with no exposure. Table 2 shows associations between lifetime experience of PTSD and hazard of each physical health condition. In unadjusted models, PTSD was associated with the hazard of arthritis (HR = 1.95, 95% CI 1.29-2.95) and respiratory disease (HR = 3.22, 95% CI 1.17-8.89). When adjusted for covariates, PTSD was not statistically significantly associated with hazard of any physical health outcomes. Table 3 shows the association between the number of events experienced and the hazard of each physical health condition. In unadjusted models, the hazard associated with cardiovascular disease was elevated for the highest exposure group (HR = 1.74, 95% CI 1.06-2.84) but the magnitude of the result diminished upon adjustment and the hazard ratio was no longer statistically significant (HR = 1.40, 95% CI 0.84-2.34).
For arthritis, in unadjusted models, the hazard for the highest exposure group was elevated (HR = 2.71, 95% CI 1.59-4.60); elevated hazard persisted after control for covariates (HR = 2.44, 95% CI 1.39-4.27). In adjusted models, the hazard of arthritis associated with five to seven PTEs was also elevated (HR = 1.73, 95% CI 1.04-2.22). The increase in hazard upon adjustment reflects the confounding effects of gender imbalance; men are more likely to have five to seven PTEs compared women, but have a lower risk of arthritis. The log linear trend between number of events and arthritis hazard indicated evidence of a dose response between PTEs and hazard of arthritis; each increase in PTE categories was associated with 1.3 times increased hazard of arthritis (HR = 1.30, 95% CI 1.12-1.50).
Respiratory illness had a lower hazard in those who experienced one to two events compared to those who experienced no PTEs, in both unadjusted (HR = 0.11, 95% CI 0.02-0.64) and adjusted models (HR = 0.08, 95% CI 0.01-0.49). For gastrointestinal illness, the unadjusted model associated with hazard based on one to two PTEs was not significant (HR = 0.39, 95% CI 0.14-1.04) but became significant upon adjustment (HR = 0.30, 95% CI 0.11-0.81), indicating a lower hazard of respiratory illness based on experience of one to two PTEs versus none. The increase in hazard upon adjustment reflects the confounding effects of race; Blacks in this sample are more likely than Whites to experience one to two PTEs, but have 3.05 higher hazard of gastrointestinal illness compared to Whites (95% CI 1.29-7.23). Different types of cardiovascular disease were also analyzed separately. Hazard ratios for high blood pressure, intermittent claudication, chest pain, and congestive heart failure were in the same direction with the Table 4 shows the association between each type of PTE and each physical health condition.
For cardiovascular disease, sudden unexpected death of a loved one was associated with hazard onset in unadjusted models (HR = 1.48, 95% CI 1.11-1.97), but the result was no longer statistically significant upon control for covariates.
For arthritis, assaultive violence (HR = 1.71, 95% CI 1.25-2.32), other threats to physical integrity (HR = 1.59, 95% CI 1.16-2.19), traumatic events in social network (HR = 1.56, 95% CI 1.16-2.19), and other extraordinary events (HR = 1.83, 95% CI 1.29-2.62) were significantly associated with hazard in unadjusted models. When adjusted for covariates, assaultive violence and other threats to physical integrity with arthritis remained significantly associated with arthritis (HRs 1.68 and 1.54, respectively).
For atrial fibrillation, other extraordinary events were associated with hazard of onset (HR = 2.59, 95% CI 1.11-6.00), but the result was no longer statistically significant after adjustment.
For respiratory disease, assaultive violence (HR = 2.65, 95% CI 1.01-6.95) and other threats to physical integrity (HR = 3.04, 95% CI 1.11-8.35) were associated with hazard of onset, but results were no longer statistically significant after adjustment.
Finally, the effect of PTEs on the number of physical health conditions was examined. There were no significant associations between any PTE category and number of physical health conditions.
DISCUSSION
Using data from a representative population-based sample, the present study demonstrates that exposure to PTEs, especially violent assault and other threats to physical integrity, are potentially important risk factors for the subsequent onset of arthritis. These findings indicate a dose-response relation between the number of events experienced across the life course and arthritis risk, controlling for psychiatric morbidity and health behaviors. Further, we document that the experience of PTEs has an effect above and beyond individuals diagnosed with PTSD; in fact, the relation between PTSD and arthritis is explained by covariates in the present sample. Thus, these results add to a growing literature suggesting that trauma exposure, independent of PTSD, has deleterious consequences not only for mental health, a Cardiovascular disease included high blood pressure or hypertension, myocardial infarction or stroke, chest pain, and congestive heart failure. b Respiratory disease included chronic obstructive pulmonary disease (COPD) and emphysema. *P < .05; **P < .01. GAD, generalized anxiety disorder; PTSD, posttraumatic stress disorder. Respiratory disease included chronic obstructive pulmonary disease (COPD) and emphysema.
*P < .05; **P < .01.
GAD, generalized anxiety disorder; PTSD, posttraumatic stress disorder.
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but also for physical health. [12, [65] [66] [67] [68] The present study extend this literature by examining associations of a comprehensive range of PTEs with diverse physical health conditions, and identify a potentially novel risk factor for arthritis in urban populations. The present study also reports that potentially traumatic experiences are related neither to comorbidity of physical health conditions nor to conditions, such as diabetes, suggesting specificity to particular health outcomes and reducing concerns of residual confounding.
This study indicates a link between traumatic event exposure and arthritis risk. Rheumatoid arthritis (RA) has long been hypothesized to be potentiated by stressful experiences [69] and population-based studies documenting an association between stressful life events and posttraumatic stress with onset or worsening of symptoms has been reported. [70, 71] Given that osteoarthritis (OA) has a much higher prevalence than RA (approximately 14% versus 1%, respectively, based on population-based data [72, 73] ), however, it is reasonable to hypothesize that many of the arthritis cases in the present sample are OA. Several recently published studies have suggested that anxiety and posttraumatic stress symptoms predict OA suggesting that both OA and RA may have a connection to trauma. [15, 42, 74] Although the pathway through which traumatic events may increase risk of OA remains unclear, there are several plausible mechanisms deserving attention in future research in this area. First, chronic exposure to traumatic events could result in injury to a joint where arthritis subsequently develops. The plausibility of this pathway is heightened given our data that traumas involving assault and other violent events are more related to arthritis than other kinds of events. Second, it is possible that chronic inflammatory processes may play a key role in mediating this association. Repeatedly experiencing stressful experiences is hypothesized to exacerbate inflammatory responses throughout the nervous system, [44, 47, 48, [75] [76] [77] and as such, may be implicated in the etiology of OA. Growing evidence indicates that individuals exposed to PTEs exhibit elevated levels of proinflammatory cytokines and other inflammatory markers such as Creactive protein and fibrinogen. [27, 28, 30] However, the plausibility of this pathway is decreased given that we did not find strong associations between PTE exposure and cardiovascular disease once models were adjusted for health behaviors and co-occurring disorders. Given that inflammation plays a key role in the pathway to adverse cardiovascular health and that previous studies have found an association between traumatic event exposure and cardiovascular health, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] we would expect associations between traumatic event exposure and cardiovascular health should in this pathway be operative. Future research specifically focused on elucidating mechanisms, such as inflammation and injury in promoting the association between traumatic events and arthritis is needed.
We also document that low levels of PTE exposure was protective for respiratory and GI illness. Although this finding was unexpected, it is possible that exposure to low levels of trauma, compared to no exposure and high exposure, facilitates the development of coping skills to manage emotional and physiological responses to stress that might protect against the development of some adverse health outcomes. Indeed, some evidence suggests that low levels of stress are associated with lower rates of mental health problems than no exposure or high exposure to stress. [78] However, future research is needed to determine whether these protective associations are evident in other samples.
Contrary to a previous body of literature, [13] [14] [15] [16] 79] we did not find strong associations between PTSD and the onset of physical health conditions in the present sample. Sample composition could potentially explain some of these contradictory findings, as this sample comprised predominately African-American individuals in a large urban city with a high prevalence of physical health problems. The prevalence of arthritis in this sample is substantially higher than the prevalence of arthritis reported in national samples of African Americans (31.1% versus 19.0%, respectively) [80] ; this sample is an urban population with a high degree of traumatic event exposure, which could potentially explain these differences. Previous research has demonstrated that the stressors experienced by African Americans are both qualitatively and quantitatively different than those experienced by racial majority groups. [53, 81] Further, African Americans differ in coping responses, adaptive capacity, community resources, and responses to stress compared to other ethnic groups, [82] [83] [84] thus, consequences of PTE exposures for this sample may differ from samples with more ethnic diversity.
The present study had several limitations. First, both PTE exposure and physical health outcomes were selfreported in these data. This may bias these results, as individuals with poor mental health may be more likely to misreport medical conditions as well as traumatic event exposures. [85, 86] However, studies using more objective measures of physical health have documented associations between mental and physical health of similar direction and magnitude as those using selfreported measures. [87, 88] It is, therefore, unlikely that self-report biases completely explain these results. Second, the present study has limited measures of health behaviors; alcohol use was assessed in the past month rather than lifetime, and dietary health, exercise, and BMI were not assessed. More comprehensive measures of physical health and health behaviors would be beneficial to understand to what extent these associations are mediated by factors, such as diet and substance use.
Third, the present study was not able to establish temporality between the event occurrence and the onset of the medical condition, as age of trauma exposure was not ascertained for every traumatic event. However, PTEs that could be secondary to the outcome (e.g., diagnosed with a life threatening illness as a traumatic event) were not included, thus, mitigating serious reverse causality threats to inference. Further, the most robust associations in the present study were found for assaultive violent events, which have a young mean age of occurrence and are unlikely to be a consequence of a medical condition. However, data establishing temporality are necessary in this literature. These findings therefore warrant replication in prospective studies with more comprehensive information on timing of trauma exposure and onset of physical health conditions. These weaknesses are mitigated by the substantial strengths of the present study. Using a population-based community sample of adults' representative of a large urban city, the present study documents robust associations between potentially traumatic experiences, such as violence and injury with the development of arthritis. The potential role of traumatic events as common contributors to mental and physical health suggests that mental and physical health problems may be linked through a potentially more cohesive set of social and biological pathways than previously considered.
